Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.005 Å; R factor = 0.058; wR factor = 0.122; data-to-parameter ratio = 17.5.
The title compound, C 13 H 14 N 2 O 2 S, crystallized with two independent molecules in the asymmetric unit. They both have V-shaped conformations: the dihedral angles between their benzene rings are identical [45.86 (13) ] and their C-S-N-C torsion angles are similar [67.9 (3) and 70. 2 (3) ]. In the crystal, the molecules are linked by N-HÁ Á ÁO and N-HÁ Á ÁN hydrogen bonds, generating a three-dimensional network.
Related literature
For related structures and background to sulfonamides, see: Xing & Zeng (2005) ; Gelbrich et al. (2007) ; Khan et al. (2010 Khan et al. ( , 2011 .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). title compound, (I) (Fig. 1) , are now described. Related stuctures with different substituents replacing the para-amino group in (I) include 4-methyl-N-(4-nitrophenyl)benzenesulfonamide, (II), (Xing and Zeng, 2005) and 4-methyl-N-(4-methylphenyl)benzenesulfonamide, (III), (Khan et al., 2010) . Also worthy of mention is the remarkable sudy of Gelbrich et al. (2007) , who made a systematic structural comparison of no fewer than 133 crystal structures of 4,4'-disubstituted benzenesulfonamidobenzenes. However, no compounds with an amino substituent were incorporated into their survey.
There are two independent molecules (A containing S1 and B containing S2) in the asymmetric unit of (I), as shown in In the crystal of (I), the molecules are linked by N-H···O and N-H···N hydrogen bonds (Table 1) and B molecules and overall a three-dimensional array is generated (Fig. 2) .
Because of the presence of the -NH 2 group, the hydrogen bonding patterns in (I) are not expected to show close similarities to those of the Gelbrich et al. (2007) study. There, the sulfonamide -NH-group was the only possible donor and the structure of (I) does not appear to match any of the groups of structures described by these workers.
Experimental p-Toluene sulfonyl chloride (2 mmol, 0.3813 g) was added to p-phenylenediamine (1 mmol, 0.108 g) in distilled water (20 ml) in a round-bottom flask (100 ml). The suspension was stirred for 10 h at room temperature while keeping the pH between 8-9 with sodium carbonate solution (3%). The light brown precipitate formed was filtered, washed with distilled water and dried. Light brown needles of (I) were grown from methanol.
supplementary materials sup-2 Refinement
The N-bound H-atoms were located in difference Fourier maps and their positions were freely refined with the constraint U iso (H) = 1.2U eq (N). The C-bound H-atoms were placed in calculated positions treated as riding atoms: C-H = 0.93 and 0.96 Å for CH and CH 3 H-atoms, respectively, with U iso (H) = k × U eq (C), where k = 1.5 for CH 3 H-atoms and k = 1.2 for all other H-atoms. Figures   Fig. 1 . The molecular structure of the two independent molecules (A and B) of compound (I), showing the numbering scheme and displacement ellipsoids drawn at the 50% probability level. Table 1 for details). Molecule A is shown in blue and molecule A in red. All C-bound H atoms have been omitted for clarity.
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